Difficulty falling asleep or maintaining sleep, poor sleep quality, nightmares, and excessive daytime sleepiness are some of the key clinical symptoms of sleep disturbances observed among individuals with psychiatric illnesses. This study aimed to determine the prevalence of symptoms of sleep disorders including parasomnia, narcolepsy, obstructive sleep apnea, circadian rhythm disorder and restless leg syndrome/ periodic limb movement (RLS/ PLMS) and its correlates in patients with psychiatric diagnosis. Patients aged 21 to 65 years (n=400) attending the outpatient clinics with a primary diagnosis of either schizophrenia, mood or anxiety disorder based on ICD-9 criteria were included in this cross-sectional study. Sociodemographic information was collected and screening questions pertaining to specific symptoms of sleep disorders were administered by a study team member. The overall prevalence of symptoms of sleep disorders in the psychiatric outpatient sample was 40.75% (163/400). The prevalence for symptoms of narcolepsy, sleep breathing disorder, PLMS/ RLS, circadian rhythm disorder and parasomnia were 12.50%; 14.50%; 14.75%; 4.5%; 13.75% respectively. These symptoms were associated with age, low physical activity, and anxiety disorder. Results highlight the high prevalence of symptoms of sleep disorders in psychiatric patients. Present study findings should be confirmed using diagnostic interviews and objective measures.
. A cross-sectional study in psychiatric outpatients estimated a lifetime prevalence rate of sleep-walking, sleep-related eating disorder, rapid eye movement behaviour As there is a paucity of data on the prevalence of symptoms of specific sleep disorders in patients with psychiatric disorders, our study aimed to determine the prevalence of symptoms of sleep disorders such as parasomnia, narcolepsy, obstructive sleep apnea, circadian rhythm disorder and restless leg syndrome/ periodic limb movement (RLS/PLMS) in sleep and its sociodemographic variables correlates among patients with psychiatric illnesses in an outpatient clinic.
Methods

Study design
The study protocol was approved by the institutional research committee and National
Healthcare Group-Domain Specific Review Board (Ethics Committee). The cross-sectional study was conducted in the Institute of Mental Health, Singapore from September 2015 to April 2016.
Participants (N=400) who completed the survey were Singapore citizens or permanent residents aged between 21 to 65 years who had a primary diagnosis of schizophrenia spectrum or mood disorder (bipolar disorder and depressive disorder) or anxiety disorder (generalized anxiety disorder, obsessive compulsive disorder, post-traumatic stress disorder and panic disorder) based on International Classification of Diseases (ICD-9) criteria. These were patients seeking treatment at the outpatient clinic. Participants had to be able to read and understand English.
Individuals with intellectual disability, dementia and other significant cognitive impairment were
excluded. Written informed consent was obtained from the eligible participants. All participants were reimbursed for their time.
Data Collection
Participants completed two sets of questionnaires; one set was self-administered and the second set was administered by study staff. The self-administered questionnaires consisted of sociodemographic information such as age, gender, ethnicity, educational attainment, and employment. For physical activity level, participants were first asked to recall the number of days and for how long each day they engaged in activities that increased their heart rate and/or made them breathe hard some of the time, in an average week. A study team member administered the questions suggested by The British Association of Psychopharmacology (BAP) (SJ Wilson et al., 2010) to assess the symptoms of sleep disorders, other than insomnia.
Screening symptoms of sleep disorders
The British Association of Psychopharmacology (BAP) has developed guidelines for reliable and appropriate diagnosis of insomnia, parasomnia and circadian-rhythm disorders by psychiatrists and primary care physicians (SJ Wilson et al., 2010) . The questions pertain to narcolepsy, circadian sleep rhythm disorder, parasomnia, sleep breathing disorder, and RLS/PLMS were asked to the participant as a part of a structured interview by a study team member. Participants were asked questions such as "do you sometimes fall asleep in the daytime completely without warning"? (narcolepsy); "are you a heavy snorer"? (obstructive sleep apnea); "do your legs often twitch or can"t keep still in bed"? (restless leg syndrome/ periodic limb movements in sleep); "do you tend to sleep well but just at the "wrong times""? (circadian rhythm sleep disorder); "do you have unusual behaviours associated with your sleep that trouble you or that are dangerous"? M A N U S C R I P T 
Data analyses
Descriptive analysis was conducted for all variables including sociodemographic. The continuous variables are presented as mean and standard deviation (SD) and categorical variables are presented as frequency and percentage. Multiple logistic regressions were conducted for symptoms of narcolepsy, sleep breathing disorder, PLMS/RLS, parasomnia, and having any symptom of the five sleeping disorders (=1 if showing symptoms of at least one of the five disorders; =0 otherwise), with the demographics as the independent variable (i.e. age group, gender, ethnicity, marital status, education level, employment status, body mass index, physical activity, and clinical diagnosis). Due to the small number of patients presenting with symptoms of circadian rhythm in the study sample, this data was excluded from the logistic regression analysis. All data analyses were conducted using Statistical Analysis Software (SAS) 9.3.
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Results
Participant characteristics
The socio-demographic characteristic of the participants is presented in Table 1 . Participants were primarily of younger age group (21-39 years) (55%) and of Chinese ethnicity (37.8%).
Majority of the respondents had post-secondary to pre-tertiary education (41%) and were employed (54.8%).
Prevalence (s)
The total prevalence of symptoms of sleep disorders in our psychiatric outpatient sample was 40.8% (163/400). The estimated prevalence for subjects with symptoms of narcolepsy, sleep breathing disorder, PLMS/ RLS, circadian rhythm disorder, parasomnia were 12.5%; 14.5%;
14.8%; 4.5%; 13.8% respectively.
Sociodemographic correlates of symptoms of sleep disorder (s)
Logistic regression analysis suggested that age group, ethnicity, education, physical activity level and psychiatric diagnosis were associated with symptom of any sleep disorder. Participants with low physical activity were significantly associated (OR= 2.01, p=0.025) with more symptoms of parasomnia as compared to those with high physical activity.
Discussion
DSM-5 recognized that psychiatric and sleep disorders are mutually interactive and bidirectional; it also emphasizes the need for independent assessment of sleep disorders regardless of the underlying medical conditions. This paradigm shift could be of utmost importance in psychiatric practice as it could aid in early recognition as well as in planning and management of sleep disorders to ensure optimal outcomes. This study aimed to establish the prevalence and correlates of symptoms of sleep disorders in patients seeking treatment for mental illness in a tertiary psychiatric hospital in Singapore. The study findings suggest that 40% of the patients presented with symptoms of various sleep disorder such as narcolepsy, sleep breathing disorder, parasomnia, circadian rhythm disorder and RLS/PLMS. Any symptom of sleep disorder was independently associated with sociodemographic variables (age, physical activity level, education and anxiety disorder) while age, obesity, physical activity levels and anxiety disorder
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significantly associated with symptoms of PLMS/RLS, sleep breathing disorder, and parasomnia.
The prevalence of symptoms of specific sleep disorders in an adult Dutch population that was assessed using the SLEEP-50 questionnaire was found to be 2.7%, 5.7%, 6.2%, 3.5% and 7.2% With respect to differences in levels of education, we observed that individuals with higher education (post-secondary to pre-university) were significantly less likely to have symptoms of any sleep disorder as compared to those with lower education levels (secondary or below). This finding has been observed and documented in previous studies (E. O. Bixler et al., 1979; I. Karacan et al., 1976) . Bixler et al., 1979) .
Individuals with anxiety disorder were at a higher risk of having symptoms of any sleep disorder as well as parasomnia. In anxiety disorder, the principal feature is that of increased arousal or alertness which could be due to neuropeptide Y and corticotropin-releasing factor dysregulation and this may explain the sleep-wake alterations (C. L. Ehlers, C. Somes, E. Seifritz, & J. E.
Rivier, 1997).Our finding of higher association of parasomnia in people with anxiety disorder differs from previous research, whereby individuals with depression had a higher risk of having symptoms of parasomnia(S. P. Lam, 2008) . This is one of the first studies to explore symptoms of five different sleep disorders concurrently in a given population; thus providing evidence on the prevalence of these symptoms in those diagnosed with psychiatric disorder. The symptoms of sleep disorder were established based on a clearly defined screening questionnaire pertaining to specific sleep disorder occurring in the last one year, based on the guidelines recommended by the British Association of Psychopharmacology.
Limitations
This cross-sectional study was conducted only among outpatients at a tertiary hospital in Singapore; hence the study findings are not generalizable. Further we could not establish causal relationships between psychiatric disorder and symptoms of sleep disorder. Our inclusion criterion was limited to patients diagnosed with mood disorder, anxiety disorder and schizophrenia and therefore the findings may not be applicable to patients with other psychiatric disorders. The questionnaire that was administered by the team was apt for screening the mere M A N U S C R I P T presence or absence of symptoms of sleep disorders. Further, the prevalence estimates are limited by the reliance on self-reported symptoms of various sleep disorders. Lastly, while this study aimed to explore the symptoms of sleep disorders in patients diagnosed with psychiatric disorders using a questionnaire, clinical examination might have ruled out false-positive responses.
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Conclusion
Our study has highlighted that the symptoms of sleep disorders are not uncommon in psychiatric patients. The participants were recruited from a specialized center for psychiatric care and hence the findings can be applicable in similar psychiatric settings. Identifying and addressing the sleep disorders at early stages may have a positive impact on the prognosis and quality of life of a psychiatric patient. Further we recommend large-scale prospective studies to confirm the findings of this study in a wide spectrum of mental illnesses.
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